). In applied settings, the relative impact of different programs on populations defined by gender, socioeconomic status, prior instruction, learning style, or learning attitudes often is a primary focus of research (e.g., Snow, 1988) . However, it is well known that the level of measurement for the dependent variable influences interaction effects (e.g., Tukey, 1949 
. The context variable may define groups that differ in either the particulars of the treatment administration (e.g., setting, duration, mode) or some individual status variable (e.g., demographics, prior experience, or standing on some theoretical construct). In many theoretical studies, the context by treatment interaction effect reflects the major research hypothesis. For example, in lifèspan psychology, the interaction of training or task presentation conditions with age is interpreted as support for qualitative changes in development (e.g., Burke & Light, 1981; Salthouse & Mitchell, 1989) . In applied settings, the relative impact of different programs on populations defined by gender, socioeconomic status, prior instruction, learning style, or learning attitudes often is a primary focus of research (e.g., Snow, 1988) .
However, it is well known that the level of measurement for the dependent variable influences interaction effects (e.g., Tukey, 1949 (Embretson, 1991 ~~~~~mll ~ DeLaney, 1985) the potential importance of IRT scaling in estimating and evaluating group differences. In studies, the IRT Embretson (1991 (Gulliksen, 1950, p. 365 (Rasch, 1960) , are sometimes regarded as reaching the important property of additive conjoint effects in fundamental measurement (see Andrich, 1988) . In fact, the fundamental measurement principle of additive decomposition as a numerical basis for score comparisons can be shown to yield all three desirable measurement properties-common scale measurement, interval level measurement, and invariant parameters (Embretson & DeBoeck, 1994) .
Thus, several optimal measurement properties are not achieved in CTT. In contrast, IRT models, particularly the Rasch model, do achieve desirable measurement properties, including interval scale measurement.
Furthermore, IRT models are more basic than CT7; the cut indexes for a particular group may be derived from IRT model parameters (e.g., Lord & Novick, 1968 (Rasch, 1960, p. 168, Eq. l.l). Four test lengths were specified (10,15,30, and 60 
Results
Interaction effects of zero, Figure I the results for hypothetical interactions of 0 for the 15-item test. In Figure la , the observed value of the interaction contrast is plotted by the test inappropriateness index. Because the 0 interaction effect is 0 in these hypothetical states, any estimated interaction effect is erroneous. Figure la plots 
